Extensive behavioural evidence has shown that older people have declined ability in facial emotion perception. Recent work has begun to examine the neural mechanism that contribute to this, and potential tools to support emotion perception during aging. The aim of this study was to investigate whether high frequency tRNS applied to the inferior frontal cortex would enhance facial expression perception in older adults. Healthy aged adults (60+ years) were randomly assigned to receive active high-frequency or sham tRNS targeted at bilateral inferior frontal cortices. Each group completed tests of facial identity perception, facial happiness perception and facial anger perception. These tasks were completed before and after stimulation. The results showed that, compared to the sham group, the active tRNS group showed greater gains in performance after stimulation in anger perception (relative to performance before stimulation). The same tRNS stimulation did not significantly change performance on the two other face perception tasks assessing facial identity and facial happiness perception. Examination of how inter-individual variability related to changes in anger perception following tRNS indicated that the degree of performance change in anger perception following active tRNS to inferior frontal cortex was predicted by baseline ability and gender of older adult participants. The findings suggest that high frequency tRNS may be a potential tool to aid anger perception in typical aging, but flag that performance variability and gender may interact with stimulation leading to different outcomes.
Introduction
Emotional facial expression perception plays an important role in interpersonal communication. Difficulties with emotion perception are associated with specific types of social impairment, including poor interpersonal interaction, reduced social competence, loneliness, and inappropriate social behaviours (e.g., Spell and Frank, 2000; Kanai et al., 2012) . Numerous studies have focused on establishing how emotion perception is affected as a function of normal adult aging, as well as the extent and implications of any observed difficulties (e.g. Sullivan and Ruffman, 2004; Isaacowitz et al., 2007; Ebner et al., 2013; Ebner and Fischer, 2014) . The overall pattern of results regarding age group differences in facial expression perception is quite consistent: a recent meta-analysis reviewed papers examining age differences in emotion perception and concluded that older adults (60+) have increased difficulty in perceiving at least some basic emotions (particularly anger, sadness, and fear) from faces, but that others remain spared (e.g. disgust perception; Ruffman et al., 2008) .
Although many studies have investigated the cognitive and neural basis of decline in emotion perception during typical aging, little attention has been directed towards improving face emotion processing in these individuals. In other areas of research one tool that has proved to be useful in aiding social perception is transcranial electrical stimulation (tES). TES is a safe and noninvasive technique for brain stimulation that can be used to increase or decrease brain activity under a targeted brain region. It refers to a range of techniques, including transcranial direct current stimulation (tDCS), transcranial random noise stimulation (tRNS), and transcranial alternating current stimulation (tACS), which involve passing a weak current between electrodes placed on the scalp (Miniussi et al., 2013) . For instance, in high-frequency tRNS, an alternating current ranging randomly between 100 and 640 Hz is passed between electrodes leading to bilateral increases in cortical excitability under two stimulating electrodes (Terney et al., 2008) .
Prior work has shown that tES can be effective in improving performance on several tasks in young adults, including memory, perception, social cognition, social perception, learning and motor abilities (e.g. Cohen Kadosh et al., 2010; Snowball et al., 2013; Fertonani et al., 2011; Sellaro et al., 2016; Romanska et al., 2015) . While tES has been employed to study young adults, it has been used less frequently to
